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INTERNATIONAL SEARCH REPORT 



InteraatioDal application No. 
PCT/US99/29593 



A. CLASSIFICATION OF SUBJECT MATIER 

IPC(7) : C07H 21/04, 21/02; C12Q 1/68, 15/63; A61K 48/00 
US CL : 536/23. 1, 24.3, 24.5; 435/6, 91.1, 375. 440; 514/44 

Accotding to Internationa] Patent Classification (IPC) or to both national classification and IPC 

FIELDS SEARCHED ^ 

Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 536/23.1, 24.3, 24.5; 435/6. 91.1, 375. 440; 514/44 

Documentation searched other than minitrmm documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the intemationai search (name of data base and. where practicable, search terms used) 
Please See Continuation Sheet 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Cate^^ory * 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5.583,034 A (GREEN et al) 10 December 1996 (10.12.1996), column 2, line 50-67. 

CHAO J. R. mcl-1 Is an Inmiediate-Early Gene Activated by the Granulocyte- 
Macrophage Colony -Stimulating Faaor(GM-CSF) Signaling Pathway and Is One 
Component of the GM-CSF Viability Response. Molecular and Cellular Biology. August 
1998, Vol. 18. No. 8, pages 4883-4898, especially page 4894. 

CROOKE S. T. Basic Principles of Antisense Therapetitics. In: Antisense Research And 
Applications, Chapter 1, Springer- Vcrlag Press, Berlin, Heidelber. New York July 1998 
pages 1-50. especially page 2-3 



Ml, 13, 21-23 
1-11, 13, 21-23 



1-41 



I I Further documents are listed in the continuation of Box C. | | See patent family annex. 



■ Special categories of cited documents: 

'A** dociimeDi deriaing tbe general sute of ibe an which is not considered to be 
of panicular relevance 

*E** earlier applicatioa or paieni publtsbed oo or after tbe tnicraational rUing date 

'L" documenl which may throw doubts oo priority cUim(s) or wiiich is cited to 
esuUish the pobUcatioo dale of another ciution or other special reason (as 
specified) 

"O" document referring lo an oral dasclosiire, use, exhibition or other means 

"P" document published prior to the iniematioiul filing date btu later lhaa the 
priority date claimed 



"X' 



later document published after tbe intemationai ftUag date or priority 
date and not in confUct whh the lyiplkatioo but cited to understand the 
principle or theory underlying the mveniioo 

docmuni of panicular relevant; the claimed invention cannot be 
considered newel or cannot be considered to involve an inventive step 
when the dociunent is taken alone 

documoit panicular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined wi'U one or more other such documents, such combination 
being obvious to a person sIdUed in the an 

document member of the same patent family 



Date of the actual completion of the intemationai search 
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Dare of mailing of the intemationai search report 

2 9 FEB 2000 



Name and mailing address of the ISA/US 

Commissioner of Patents and Trademarks 

Box PCX 

Washington. D.C. 20231 

Facsimile No. (703)305-3230 



Authorized officer 
George Elliott 

Telephone No. 703-308-0196 
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PATENT COOPERATION 



TREATY 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

JANE MASSEY LICATA 

LAW OFFICES OF JANE MASSEY LICATA 

66 E. MAIN STREET 

MARLTON, NJ 08053 


PCX 

WRITTEN OPINION 
(PCT Rule 66) 


Dateof Mailing Q gNQV ZUUU 


Applicant's or agent's file reference 
ISPH-0432 


REPLY DUE 

within 2 months/days from 
the above date of mailing 


International application No. International filing date {dayfmonih/year) Priority date {day/month/year) 
PCT/US99/29593 14 December 1999 (14.12.1999) 07 January 1999 (07.01.1999) 


International Patent Classification (IPC) or both national classification and IPC 

IPC(7): C07H 21/04, 21/02; C12Q 1/68; A61K 48/00 and US CI.: 536/23.1, 24.3. 24.5,; 435/6, 91.1, 375; 514/44 


Applicant 

ISIS PHARMACEUTICALS, INC. 



1. This written opinion is the first (firsts etc,) drawn by this Intemational Preliminary Examining Authority. 

2. This opinicHi contains indications relating to the following items: 

Basis of the opiiuon 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


1^ 



Reasoned statement under Rule 66.2 (a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 



Certain observations on the intemational application 

3. The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. Th e applicant may, befor e the expimtion of that time limit, r e qu e st 

thifl Authority to grant an e xtension. Soo rule 66.2(d). 

How? By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3, 

For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 Hs. 
For an informal communication with the examiner, see Rule 66.6 

If no reply is flled, the intemational preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the intemational preliminary 
examination report must be established according to Rule 69.2 is: 07 May-3QQ4, (07.05.2001) 



Name and mailing address of the IPEA/US 

Comnussicoer of Palenu and Trademarl^ 
Box PCT 

Washingicn. D.C. 20231 
Facsimile No. (703)305-3230 




Authori^bd ofilcer 
George 

Telephone No. 




308-0196 




Form P(rr/IPEA/408 (cover sheet)(July 1998) 



WRTITEN OPINION 



I. Basis fthe pinion 



International application No. 



PCT/US99/29593 



1. With regard to the elements of the intemational application:'*' 

the intemational application as originally filed 
the description: 

pages 1-70 , as originally filed 



pages NONE 



pages NONE 



, filed with the demand 
, filed with the letter of 



^ the claims: 
pages 71-75 



pages NONE 



pages NONE 



pages NONE 



_^ as originally filed 

as amended (together with any statement) under Article 19 
filed with the demand 
, filed with the letter of 



I I the drawings: 
pages NONE 



pages NONE 



pages NONE 



^ as originally filed 
, filed with the demand 
, filed with the letter of 



^ the sequence listing part of the description: 

pages 1^9 i as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of 



2. With regard to the language, all the elements mariced above were available or furnished to this Authority in the 
language in which the intemational application was filed, unless otherwise inchcated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I the language of a translation fiimished for the purposes of intemational search (imder Rule23.1(b)), 
I the language of publication of the intemational application (under Rule 48.3(b)). 

I the language of the translation furnished for the purposes of intemational preliminary examination(under Rules 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the written 
opinion was drawn on the basis of the sequence listing: 

^ contained in the international application in printed form. 

^ filed together with the intematiciial application in computer readable form. 

fumished subsequently to this Authority in written fomi. 

fumished subsequently to this Authority in computer readable form. 

The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been fumished. 
I I The statement that the information recorded in computer readable form is identical to the written sequence listing 
has been fumished. 

4. The amendments have resulted in the cancellation of: 



5. □ 



the description, pages NONE 
the claims, Nos. NONE 



the drawings, sheets/fig NONE 



This opinicii has been drawn as if (some oO the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



* Replacement sheets which have been fiimished to the receiving Office in response to an invitation under Article 14 are referred to in 
this opinion as **originalfy filed, " 
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V. Reasoned statement under Rule 66,2(a)(ii) with re^rd to novelty. Inventive step r industrial applicability; 



citations and explanati ns supporting such statement 

1. STATEMENT 

Novelty (N) Claims Ml YES 

Claims NONE NO 

hiventive Step (IS) Claims 12, 14-20, 24-41 YES 

Claims 1-11, 13 , and 21-23 NO 

hidustrial AppUcability (lA) Claims 1^41 YES 

Claims NONE NO 



2. CITATIONS AND EXPLANATIONS 

Claims 1-11, 13, 21-23 lack an inventive step under PCT Article 33(3) as being obvious over Green et al., Chao. or KOREA 
GREEN CROSS CORPORATION in view of Uhlmann et al. 

Green et al. teach a method for enhancing apoptosis in cells by treating the cells with antisense oligonucleotides which hybridizes to a 
known anti-apoptotic gene such as bcl2 and bcr-abl (col. 2, lines 50-67). Green et al. designed antisense oligonucleotide of 18 
nucleotides in length targeting bcr-abl (col. 2 lines 65-67). • 

Chao et al. teach the use of antisense constructs in the inhibition of mcl-1 leading to an induction of apoptosis in TF-1 
myeloid progenitor cells (p. 4893). 

Neither reference above, specifically teach the design of antisense oligonucleotides of 8 to 30 nucleotides targeting mcl-1 or 
human Al. \ 

Uhlmann teach the design of antisense nucleic acids of 8 to 30 nucleotides in order to facilitate binding of the antisense 
molecule to its target mRNA and increase the t4>take of the antisense molecule into a cell. 

Therefore in view of the methods of designing antisense oligonucleotides to target anti-apoptotic cells taught by Green et 
al., and the ability of the antisense constructs to inhibit the expression of mcl-1 in TF-1 myeloid precursor cells and result in the 
triggering of ^»ptosis in these cells as taught by Chao et al., and the teaching of Uhlmann which disclose the efficacy of andsense 
oligonucleotides of 8 to 30 nucleotides in the targeting of a mRNA molecule to inhibits its function in a cell. It would have been 
p rima facie obvious to one of ordinary skill in the ait at the time of filing of the instant application to design antisense 
oligonucleotides of 8 to 30 nucleotides targeting mcl-1 and human Al expression in order to regulate apoptosis in a cell. 

Claims 12, 14-20, 24-41 meet the criteria set out in PCT Article 33(2)-(4), because the prior art does not teach or fairly suggest the 
specific antisense oligonucleotides targeting nucleic acid encoding human Al or human mcl-l disclosed by Applicants or the methods 
of using said antisense oligonucleotides in a method of treating a patient having a disease associated with the expression of human Al 
or mcl-1. 

NEW CITATIONS 

WO 96-30513 Al (KOREA GREEN CROSS CORPORATION) 03 October 1996, see entire document. 

UHLMANN el al, Antisense oligonucleotides: A New therapeutic principle. Chemical Reviews. June 1990, Vol. 90, Number 4, 
pages 544-560. 
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WRITTEN OPIMON 



International application No. 



PCT/US99/29593 



Vm. Certain bservations on the intemati nal application 



The foUowing observations on the claniy of the claims, description, and drawings or on the questions whether the claims are fully 
supported by the description, are made: 

The description is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 5 because it fails to adequately enable 
practice of the claimed mvention. Th- description fails to adequately describe the pharmaceutical compositions comprising antisense 
compounds targeting nucleic acid encoding an anti-apoptotic bcl-2-related protein, and the methods of using said compositions. In 
view of the lack of adequate guidance and instruction regarding the use of the claimed compositions, and the practice of the claimed 
methods, the lack of representative working examples demonstrating the therapeutic efficacy of the claimed compositions, and the 
unpiediciability legarding the behavior of antisense oligonucleotides in vivo, one of skill in the art would not be able to praaice the 
present invention without undue experimentation. 

Claims 15-20 and 24-33 are objected to as lacking clarity under PCT Rule 66.2(a)(v) because praaice of the claimed invention is not 
adequately described in writing, as required under PCT Rule 5. l(a)(iii), for the reasons set forth in the immediately preceding 
paragr^h. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



TIME LIMIT: 

The time limit set for response to a Written Opinion may not be extended. 37 CFR 1.4S4{d). Any response received after the 
expiration of the time limit set in the Written Opinion will not be considered in preparing the International Preliminary Examination 
Report. 
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From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

JANE MASSEY LICATA 

LAW OFFICES OF JANE MASSEY LICATA 

66 E. MAIN STREET 

MARLTON, NJ 08053 

Docket System / 
Status Report ^ / 
Docket Book / ^~ 


PCX 

iNUllrlCAllUN Ur IRANSMii lAL OF 
INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCX Rule 71.1) 






Date of Mailing 

iday/month/year) FEB 2001 


Applicant's or agent's file reference 
ISPH-0432 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US99/29593 


International filing date (day/month/year) 
14 December 1999 (14. 12. 1999) 


Priority date {day/month/year) 
07 January 1999 (07.01.1999) 



Applicant 



ISIS PHARMACEUTICALS, INC. 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
inteniati<»ial preliminaiy examination repoit and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected OfRces, the International Bureau will prepare an Enghsh translation of the 
report (but not of any armexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant nmst.enter the national phase before each elected Office by performing certain acts (filing 
translatioiis and paying national fees) within SO months from the priority date (or later in some OfQces)( Article 
39(I))(see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any armexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concemed. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Appticant's Guide. 





Name and mailing address of the IPEA/US 

Commisskioer of Patents and Tradanarks 
Boot PCT 

Washingtoii. D.C. 2Q231 

FacsimHe No. (703)305-3230 


Authorized officdjr _ /yC> 
Janec L EppSjJ ^ 
Telephone Ntif 703-308-0196 
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Form PCT/IPEA/416 (July 1992) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



ApplicazE*s or agait*s file r^eience 
ISPH-(M32 



Intematicoal application No. 
PCT/US99/29593 



FOR FURTHER ACTION 



See NotificatiQa of Transmittal of International 
Preliminary Examination Rq>ort (Form PCT/IPEA/416) 



International filing date (day/month/year) 
14 DecCTiber 1999 (14.12. 1999) 



Priority date (day/rnarMyear) 
07 January 1999(07.01.1999) 



Intematicnal Pat^ Oassification (IPC) or national classification and IPC 

IPC(7): C07H 21/04. 21/02; C12Q 1/68; A61K 4«/0Q and US Q.: 536/23.1, 24.3, 24.5.; 435/6, 91.1, 375; 514/44 
Applicant 

ISIS PHARMACEUTICALS. INC. 



1. 



2. 



This intematioiial preliminary examinatioii repoit has been prepared by this International Preliminary 
Examining Authority and is transmitted to the applicant according to Article 36. 

This REPORT consists of a total of^_ she^, including this cover sheet. 

I I This report is also accompanied by ANNEXES, i.e., shem of the description, claims and/or drawings 
A^ch have been amended and are the basis for this report and/or ^eets containing rectifications made 
before this Authority (see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total 



of_D 



sheets. 



3. This report contains indications relating to the following items: 

Basis of the repoit 



I 


I2SI 


u 


□ 


III 


□ 


IV 




V 




VI 


□ 


VII 


□ 


VIII 





Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



Certain observations on the international application 



Date of submission of the demand 
31 JULY 2000 (31.07.2000) 



Date of completion of this report 
01 February 2001 (01.02.2001) 




Name and mailing address of the IPEA/US 

Canmriiwtongr Palcots and Trsdemsrics 
Box PCT 

WjBhiitgtoo, D.C. 20231 

FacsimUe No. (703)305-3230 



Authorized offu 
Janet L Epp! 
Telephone No. T03-308-0I96 




Form PGT/IPEA/409 (cover sheetXJuly 199«) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Interoationai application No. 
PCT/US99/29593 



L Basis f the report 




1 . With regard to the elements of the international applicatioa: ^ 
the international af^lication as originally filed, 
the description: 

pages 1-70 as originally filed 

pages NONE , filed witfi the demand 

pages NONE , filed with the letter of 




^ the claims: 
pages 71-75 



pages NONE 



pages NONE 



pages NONE 



_^ as originally filed 

as amended (together with any statement) under Article 19 
filed with the demand 
, filed with the letter of 



the drawings: 
pages NONE 



pages NONE 



pages NONE 



^ as originally filed 
, filed with the demand 
, filed with the letter of 



^ the sequence listing part of the description: 

pa^s 1^9 ^ as originally filed 

pages NONE , filed witii the demand 

pages NONE , filed with the letter of 



2. With regard to the language, all the elonents marlced above were available or furnished to this Authority in the 
language in ^Kluch the international application was filed, unless otherwise indicated under this item. 
Hiese elements were available or furnished to this Authority in the following language \^ch is: 



the language of a translation fumidied for the purposes of international search (under Rule23. 1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination(under Rules 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 



contained in the intematiooal application in printed forai. 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written fomi. 
furnished subsequentiy to this Authority in computer readable form. 

The statement that the subsequentiy furnished written sequence listing does not go beyond the disclosure in the 
international af^lication as filed has been furnished. 

I I The statement that the information recorded in computer readable fonn is identical to the written sequence listing 
has been fiimi^ied. 

4. I I The amendments have resulted in the cancellation of 

the description, pages NONE 
the ckums, Nos. NONE 



the drawings, sheets/fig NONE 

5. I I This Kport has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).'*"*' 

* RepUscement sheets whidi have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in 
this report as '^originally filed" and are not annexed to this report since they do not contain amendments (Rides 70.16 and 70.17), 
Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. ReasoDed statement und^ Artid 35(2) with r^ard to novetty, inventive step r industrial applicability; 
citations and explanations supporting sudi statement 


1. STATEMENT 






Novelty (N) 


Claims 1-41 


YES 




Claims NONE 


NO 


Inventive Step (IS) 


Claims 12. 14^20, 24-41 YES 




Claims 1-11. 13 . and 21-23 NO 


Industrial Applicability (lA) 


Claims 1-41 


YES 




Claims NONE 


NO 



2. CITATIONS AND EXPLANATIONS (Rule 70.7) 

Claims 1-11, 13, 21-23 lack an inventive step under POT Article 33(3) as being obvious over Green ec al. . Chao. or KOREA 
GREEN CROSS CORPORATION, in view of Uhlmann et al. 

Green et al. teach a m^hod for wihanrlng apoptosis in cells l)y treating the cells with antisense oligonucleotides wiiidi hybridizes to a 
known ai]ti-q)opcodc gene such as bd2 and bcr-abl (col.2, lines 50-67). Green et al. designed antisense oligonucleotide of 18 
nudecddes in Iragth targeting bcr-abl (col 2 lines 65-67). 

Chao et al. teach the use of antisense constructs in the Inhibition of mcl-l leading to an induction of apoptosis in TF-1 
myeloid progenitor cdls (page 4S93). 

Neither reference above, specifically teach the design of antisense oligonucleotides of 8 to 30 nucleotides targeting mcl-I or 
human Al. 

Uhlmann teach the design of antisense nucleic acids of 8 to 30 nucleotides in order to facilitate binding of the antisense 
molecule to its target mRNA and increase the intake of the antisense molecule into a cell. 

Therefore in view of the methods of designing antisense oligonucleotides to target anti-apoptotic cells taught by Green et 
al.. and the ability of the antisense constructs to inhibit the esqpression of mcl-1 in TF-1 myeloid precursor cells and result in the 
triggering of ^>optosis in these cells as taught by Chao et al., and the teaching of Uhlmann which disclose the efficacy of antisense 
oligonucleotides of 8 to 30 nucleotides in the targeting of a mRNA molecule to inhibits its function in a cell. It would have been 
prima facie obvious to one of ordinary sldll in the art at the time of filing of the instant application to design antisense 
oligonucleotides of 8 to 30 nucleotides targeting mcl-l and human Al expression in order to regulate apoptosis in a cell. 

Claims 12, 14-20, 24^1 meet the criteria set out in PCT Article 33(2)-(4), because the prior art does not teach or fairly suggest the 
specific antisense oligonudeotides targeting nuddc acid encoding human Al or human mcl-1 disclosed by Applicants or the methods 
of using said antisense oligonucleotides in a m^faod of treating a patient having a disease associated with the expression of human Al 
or mcl-1. 



NEW CITATIONS 



WO 96-30513 Al (KOREA GPJEEN CROSS CORPORATION) 03 October 1996, see entire document. 

Uhlman et al., Antisense oligonucleotides: A New therapeutic principle, Chemical Reviews, June 1990, Vol. 90, Number 4, pages 
544-560. 
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vnL Certain bservatfons on the inteniati nal application 



The foil wing observations on the clarity of the claims, descripticm, and drawings or on the questions whether the claims 
are fully siqipoited by the description, are made: 

The description is objected to under PCX Rule 66.2(a)(v) as lacking clarity under PCT Aitide 5 because it fails to adequately enable 
ptaOice of the claimed invoition. The description fails to adequately describe the phannacoitical compositions comprising antisense 
compounds targetiAg nucleic acid nicodiag an anti-apoptotic bcl-2-related protein, and the methods of using said compositions. In 
view of the lack of a d equate guidance and instruction regarding the use of the claimed compositions, and the practice of the claimed 
methods, the lade of r^resentative working examples dmonstrating the therapeutic efficacy of the claimed compositions, and the 
ui^)iedictahility leganUng the behavior of antis^ise oligonucleotides in vivo, one of skill in the art would not be able to practice the 
pres^ invention without undue experimraotatioiL 

Claims 15-20 and 24-33 are objected to as lacking clarity under PCT Rule 66.2(a)(v) because practice of the claimed invention is not 
adequately described in writing, as required under PCT Rule 5. l(a)^), for the reasons set forth in the immediately preceding 
paiagrqih. 
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